ﺔﻳرادﻻ ا ﺔﻴﻤﻨﺘﻠ ﻟ ﺔﻴﺑﺮﻌﻟ ا ﺔﻤﻈﻨﻤﻟا by The Pennsylvania State University CiteSeerX Archives
       
ﺔﻳرادﻻا ﺔﻴﻤﻨﺘﻠﻟ ﺔﻴﺑﺮﻌﻟا ﺔﻤﻈﻨﻤﻟا  
ـﻴﺑﺮــﻌﻟا لوﺪﻟا ﺔــــﻌﻡﺎـﺟ ـ ﺔـ  
 
ةوﺪﻥ  
ﺖﻧﺮﺘﻧﻹا ةرادإ ﻰﻠﻋ ﺚﺤﺒﻟا تﺎآﺮﺤﻣ ﺮﻴﺛﺄﺗ  
ﺔﻴﻘﻴﺒﻄﺗو ﺔﻴﻠﻤﻋ تﻻﺎﺡ ﻞﻤﻋ ﺔﺷروو  
31 / 7 - 4 / 8 / 2005  
 ﺔﻳرﺪﻨﻜﺳﻹا - ﺔﻴﺑﺮﻌﻟا ﺮﺼﻡ ﺔﻳرﻮﻬﻤﺟ   
ةﺰﺘﻨﻤﻟا نﻮﺕاﺮﻴﺷ قﺪﻨﻓ  
 
ﻦﻋ ﺔﻗرو  
A Model for Multilingual Search Engine  
أ . ﺐﻴﻄﻟا ﺪﻴﻤﺤﻟا ﺪﺒﻋ ناﺪﺟو  
ﺎﻴﺟﻮﻟﻮﻨﻜﺘﻟا و مﻮﻠﻌﻠﻟ نادﻮﺴﻟا ﺔﻌﻡﺎﺟ  
 
 
 
   
Abstract 
How to find needed information from the web is a critical issue in the Internet. Fortunately, search 
engines are useful tool to retrieve information from Internet.  
Although, Internet users speak different languages most of resources are written and published in the 
English. All Internet search engines provide a lingual search, although some of them enable the 
searcher to select the language of the results, Internet users need a multilingual search engine, which 
can give them results in English language and in their own language. This paper investigates 
multilingual search and develops a multilingual search engine model using UML. The purpose of   2
multilingual search model is to help people finding useful contents stored in multi-languages databases. 
The Paper examines the case of English and Arabic languages.  
1- Introduction 
A great number of search engines can be used to retrieve relevant information on the Internet. These 
engines though have optimum search performance and quality do not satisfy non-English users, since 
they do not support other languages within English. Internet users may not have English skills and need 
to find information in their mother languages. Search  
engines index English resources more than any other language.   
This paper focuses on multilingual information retrieval to help searchers find useful contents and 
documents in their mother languages as well as English. 
The paper gives a general overview of search engines and multilingual search. Optimizing query 
execution and caching query results are important factors that affect search processes.  
There are some differences in search process in Internet search engines and intranet search engines. 
The paper attempts to solve the multilingual search problem and develops a UML model which, 
describes system classes and their relations through the class model, proposes functionality of the 
system defined with use case model. The business process is described in activity diagrams, and 
interactions between object instances at run-time are shown in sequence diagrams. 
2- Search Engines 
Search engines are useful tools of the Internet, since they enable people to explore the Internet and find 
what they are looking for according to a specific topic or query. 
Search engines must be up-to-date. So the critical problem that faces them is updating their databases. 
Daily there are many new web pages published, more web pages updated and some webpages deleted. 
In general, search services on the Internet derive from two basic paradigms, directory services and 
query-based search engines. 
2.1 How Search Engines Work?  
Web search engines work by storing information about a large number of web pages, which they 
retrieve from the WWW itself. These pages are retrieved by a web crawler, an automated web browser 
which follows every link it sees. The contents of each page are then analyzed to determine how it 
should be indexed (for example, words are extracted from the titles, headings, or special fields called 
meta tags). Data about web pages is stored in an index database for use in later queries. Some search 
engines, such as Google, store all or part of the source page (referred to as a cache) as well as 
information about the web pages.  
When a user accesses a search engine and makes a query, typically by giving keywords, the engine 
looks up the index and provides a listing of best-matching web pages according to its criteria, usually 
with a short summary containing the document's title and sometimes parts of the text. [3] 
2.2 Search Engine Components 
Search engines are composed of three basic components: crawler, indexer, and query engines. The 
crawler (also called spider) gathers web pages from the Internet. The indexer examines each page,   3
extracts useful keywords and creates an index. The query engine maps keywords against the index, 
ranks the results and returns them to the user. [10] 
2.3 Optimizing Query Execution  
2.3.1 Caching Query Results  
Caching of Search Engine Query Results is to reduce the computing and I/O requirements needed to 
support the functionality of a search engine. Performance evaluation of caching query results can be 
measured by comparing the effectiveness of several cache replacement algorithms: 
•  LRU (Least Recently Used). 
•  FBR (Frequency-Based Replacement). 
•  LRU/2 (Least Recently Used). 
•  SLRU(size and LRU). 
2.3.1.1 The Limitation of Caching  
Although the hit rate increases with cache size, it reaches a maximum at 25%. %. A study of a very 
large Alta-Vista trace suggests that the maximum hit rate is close to 75%. So, when caches are warmed 
up, their effectiveness increases with the size of the trace and may reach close to 30%, or to put it 
simply, (roughly) one out of three queries submitted will be served from the cache. [7] 
2.3.2 Improving Query Throughput 
The following are some of the major ways for improving query throughput:  
•  Compressing inverted lists. 
•  Optimizing intersection computation. 
- Avoiding scanning entire inverted lists    of   query terms. 
•  Pruning during query processing or indexing. 
                  - Computing top-k without looking at the whole list or removing low-value entries entirely 
from index. 
•  Caching 
        - Result caching: if repeated query, use cached old result 
List caching: keep frequently used lists in main memory, or keep entire index in main 
memory. 
2.3.3 Improving Websites Ranking. [10] 
3- Multilingual Search 
More people on the Internet are non-English speaking and web documents must be found in other 
languages besides English. Multilingual search engine is strongly required for users to be able to 
retrieve information from multilingual databases. 
Recently, the Internet is positioned to be an international mechanism for communications and 
information exchange. It is indispensable to develop systems that can efficiently search, index and 
retrieve multilingual information. 
4-Information Retrieval   4
The goal of an Information Retrieval (IR) system is to select the documents relevant to a given 
information need out of a document database. It is difficult to find out relevant information from a huge 
information mass like Internet.  Traditional approaches to IR, which are popular in current search 
engines, use direct keyword matching between documents and query representations in order to select 
relevant documents. The main problem is that if a document is described by a keyword different from 
those given in a query, then the document cannot be selected although it may be highly related.  
Recently, the most adequate relevance estimation should be based on inference rather than direct 
keyword matching. That is, the relevance relationship between a document and a query should be 
inferred using available knowledge. This inference, however, cannot be performed with complete 
certainty in the concept of relevance. In IR, uncertainty is always associated with the inference process. 
In order to deal with this uncertainty, probability theory has been a commonly used tool in IR. 
Probabilistic models usually attempt to determine the relationship between a document and a query 
through a set of terms. The main method adopted by probability theory to determine the degree of 
relevance among terms is by considering term co-occurrences in the document collection. [11] 
5- Search Engines Challenges 
The following are among the most challenges facing the search engines: 
•  The web is growing much faster than any present-technology search engine can 
possibly index. 
•  Many web pages are updated frequently, which forces the search engine to revisit 
them periodically.  
•  The queries one can make are currently limited to searching for keywords. 
•  Dynamically generated sites, which may be slow or difficult to index, or may result 
in excessive results from a single site.  
•  Many dynamically generated sites are not indexable by search engines; this 
phenomenon is known as the invisible web.  
•  Some search engines do not order the results by relevance, but rather according to 
how much money the sites have paid them.  
•  Some sites use tricks to manipulate the search engine to display them as the first 
result returned for some keywords. This can lead to some search results being 
polluted, with more relevant links being pushed down in the result list. [1] 
6- Search Engines Problems 
The following are some of the problems that faced search engines: 
•  Search engine coverage has decreased:   5
Search engines indexing capability is increasingly falling behind the fast growth of the Web. 
Relative to the estimated size of the publicly indexable web contents, search engine coverage has 
decreased substantially since 1997.  
•  Unequal access:  
Web search engines typically index a biased sample of web. Search engines either follow the links 
(i.e. URL) to find new pages, or by analyzing user registration. They are typically more likely to 
index sites that have more links to them (more 'popular' sites). They are also typically more likely 
to index commercial sites than educational sites. 
•  Out of date: 
  By looking at the percentage of documents reported by each engine that are no longer valid 
(because the page has moved or no longer exists), and age of new documents found that match 
given queries, it was found that the mean age of a matching page when indexed by the first of the 
nine engines is 186 days. 
•  Low metadata use: 
Many search engines index web information based on web page defined metadata. However, the 
simple HTML "keywords" and "description" meta-tags are only used on the homepages of 34% of 
sites. Only 0.3% of sites use the Core meta-data standard. [5] 
7- Search Engine Cloaking Cloaking is a search engine optimization technique where 
one version of the page is delivered to the search engine robot and a different version is delivered from 
the same address to the human visitor. This is done by tracking whether a browser or a spider has made 
the request. 
There are several reasons for using search engine cloaking technology: 
•  Hiding the aggressively optimized website from the human visitor.  
•  Custom language delivery.  
•  IP based delivery for broadband users.  
Cloaking is a program that resides in the server and detects requests to the web page. It works by 
identifying the search engine crawlers by their IP address, or user-agent string. The use of IP address is 
more secure and is a much better solution. This, however, requires an updated database of known 
spider IPs. It takes a lot of time to create this database and to keep it up-to-date.  
How does cloaking work? When a request comes to browse a website, the cloaking script picks up the 
IP address and searches for it in the IPs database. If it finds a match, the request has been made from a 
search engine. If not a match , the request came from a browser.  
8- Search Engine Spamming   6
Search engine spamming is the technique used to improve the position of a web site in a search engine. 
Some website owners use spamming techniques to manipulate their positions in search engine 
rankings, and thereby try to fool the search engines. Each search engine's objective is to produce 
relevant results. This is because; producing the most relevant results of any particular search query is 
the determining factor of being a successful search engine. 
8.1 Spam Techniques Classification 
spamming techniques can be classified as follows: 
•  Content Spam (Invisible Text, Keyword Stuffing). 
•  Meta Spam (Unrelated Keywords, Hidden Tags). 
•  Identical Pages 
•  Code Swapping 
•  Page Redirects 
•  No content 
•  Over Submitting 
•  Agent-Based 
•  Cloaking [9] 
9- Intranet Search Engines 
As intranets grow, providing access to more and more documents, their value grows. An intranet search 
engine helps locate information, including archives and unstructured data. Search engines need to be 
tuned and indexed to provide the best answers. [8] 
10- Intranets Search Engine vs. Internet Search Engine 
While intranets have the same basic overall structure as the Internet, there are several qualitative 
differences between them. These differences stem from the fact that the content generation processes 
for them are fundamentally different. While the Internet tends to grow more democratically, content 
generation in intranets often tends to be autocratic. Here are the main differences between them:  
•  Intranet documents are often created for simple dissemination of information, rather 
than to attract and hold the attention of any specific group of users. 
•  A large fraction of queries tend to have a small set of correct answers.  
•  Intranets are essentially spam free. 
•  Large portions of intranets are not search-engine-friendly. They are usually accessed 
through database queries, and other specialized interfaces. 
•  It is difficult to obtain unbiased data of sufficient quantity to draw conclusions from. 
The problem arises when working for very big corporations that have a very 
heterogeneous intranet. [2]   7
11- Multilingual Search Engine Model 
The tool we use here for the designing process of the model is UML. The main design phases are 
logical model, use case model, and dynamic model.  
Logical model is a static view of the objects and classes. The Class model shows the search engine 
classes and their attributes, methods or operations, and relationships. 
Use case model describes the proposed functionality of the system. Use case views show the main 
operations of the system.  
Dynamic model describes the dynamic aspects of software systems. They are represented by activity 
and sequence diagrams. Activity diagrams describe the business process, while sequence diagrams 
show interactions between objects at run-time. 
11.1 Class Model 
 
 
 
 
 
 
 
 
Figure 1: Class Diagram[13] 
11.2 Use Case Model  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2: Searching Use case 
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Figure 3: Crawl Use case 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
11.3 Activity Diagrams 
 
Figure 4: Crawling Activity Diagram 
 
11.4 Sequence Diagrams 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5: Crawling Sequence Diagram 
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12- Related Work 
12.1 MULINEX Multilingual Search Engine 
MULINX is a multilingual search engine which is available in German, French and English, was 
developed in 1997. The goal of MULINX development is to find techniques for the effective retrieval 
of multilingual documents from the Internet. [6]  
12.2 Chinese_English Search Engine 
This is a Chinese Academy Sciences project. It has been accomplished in June 1998. The project 
provides a solution to the multilingual search problems. The languages accepted are simplified Chinese 
and English.  
The search engine provides Chinese and English indexing, retrieval and searching using English and 
Chinese.  [12] 
12.3 Tamil Search Engine 
Tamil search engine project was started in 2001. The objective is to search Tamil websites. When the 
user enters the text criteria in Tamil, there is a tool that would convert the text into English and then 
searches the database and returns the results to the user in Tamil after translating it back from English 
to Tamil. [4] 
13- Future Works 
Search engines are an unlimited field to study. Here are recommended areas for future studies: 
•  The process of query execution and optimization.   
•  Results caching to improve the search quality and response time. 
•  More through investigation of crawling algorithms and problems of invisible sites, 
dead links, and updated links.   
•  Ranking algorithms and information retrieval relevancy. 
•  Browsers encoding and versions and their influence on results displayed to users 
(frame pages, javascript, and dynamic pages, graphics). 
•  The implementation of a bilingual Arabic/English search engines. 
•  Extension of multilingual search model. 
•  Automation of translation process from dictionary programs. 
14- Conclusion 
Internet is not only the huge network with millions of computers but it is the place where peoples, can 
exchange knowledge, information, culture and languages. 
The most important aspect of searching web sites is to enable Internet users to find what they need. 
Although Internet users differ in their nationalities and languages yet those sites do not offer a 
multilingual search. Most of the search engines support one language search i.e English. 
The paper concerns itself with the multilingual search process in an attempt to enable users finding 
information they need in Arabic and English. The important points on search engines area are to crawl 
the Internet sites, index the resources, give every resource a rank, and check information retrieval 
relevancy.    10
Other important issues for multilingual search are the translation of keywords from one language to the 
others and the multilingual database. In this case the keywords and their translation are stored in one 
database so on to facilitate the search, and the Arabic and English resources are stored in one database. 
This would improve the response time, because there is one connection to one database. 
   11
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